Alterations in ApoE and ApoJ in relation to degeneration and regeneration in a mouse model of entorhinal cortex lesion.
Apolipoproteins are primarily involved in the transport of lipid and cholesterol within the central nervous system (CNS) and are thought to play a role in synaptic remodeling, repair, and regeneration after brain injury. In the present study, alterations in apolipoproteins E (apoE) and J (apoJ) were examined in the molecular layers of the dentate gyrus after unilateral chemical lesioning of the entorhinal cortex (ECL), at days 0, 1, 3, 7, 28, and 90 days following injury. Alterations in immunostaining for these proteins were assessed in relation to accumulation of silver-labeled degeneration products and alterations in synaptophysin and GAP-43 immunoreactivity. Quantitative analysis of synaptophysin and GAP-43 immunostaining highlighted synaptic loss and fiber degeneration initially (3-7 days post-ECL), with subsequent terminal sprouting and reactive synaptogenesis occurring at longer survival periods (28-90 days post-ECL). Increased apoE and apoJ immunoreactivity was evident first within the neuropil (*P < 0.05 and **P < 0.01) followed by intense glial staining by day 7 post-ECL. By day 28 apoE and apoJ immunostaining had returned almost to baseline levels. However, at day 90 post-ECL, neuropil apoE and apoJ immunoreactivity was dramatically increased compared to contralateral levels (**P < 0.01 and ***P < 0.0001, respectively). Silver-labeled degeneration products were found to be in abundance at day 3 postlesion; however, by day 7 this was reduced leaving only a thin band of material within the MML and at day 90 post-ECL, dentate silver staining was similar to that of controls. The results indicate that apoE and apoJ are upregulated after injury and parallel clearance of cholesterol and lipid debris from the site of injury. This coordinated alteration in apolipoproteins may redistribute lipid material to sprouting fibers to promote neurite extension and may play an important role in long-term plasticity changes following injury.